Heme oxygenase-2 is activated by calcium-calmodulin.
The heme oxygenase family of enzymes catalyzes the metabolism of heme to biliverdin, ferrous iron, and carbon monoxide (CO). At least two isoforms exist, heme oxygenase-1 (HO1) and heme oxygenase-2 (HO2), which are encoded by separate genes. HO2 is selectively enriched in neurons, and substantial evidence suggests that HO2-derived CO functions as a neurotransmitter/neuromodulator. However, a molecular mechanism for the rapid activation of HO2 during neuronal activity has not been described. Through a yeast two-hybrid screen we identified calmodulin as a potential regulator of HO2 activity. Calmodulin binds with nanomolar affinity to HO2 in a calcium-dependent manner via a canonical 1-10 motif, resulting in a 3-fold increase in catalytic activity. Mutations within this motif block calmodulin binding and calcium-dependent stimulation of enzyme activity in vitro and in intact cells. The calcium mobilizing agents ionomycin and glutamate stimulate endogenous HO2 activity in primary cortical cultures, establishing in vivo relevance. Calcium-calmodulin provides a mechanism for rapid and transient activation of HO2 during neuronal activity.